Heat stress facilitates stretch-induced hypertrophy of cultured muscle cells.
Increased mechanical stress induced by stretch is an important growth stimulus in skeletal muscle. Heat shock proteins (HSPs) are an important family of endogenous, protective proteins. HSP90 and HSP70 families show elevated levels under beat stress. Mechanical stress, such as physical exercise, is known to induce not only muscular hypertrophy but also the elevation of HSPs expression in skeletal muscle. The purpose of this study was to determine whether heat stress facilitates the stretch-induced hypertrophy of skeletal muscle cells. Cultured rat myotubes (L6) were plated on collagenized Silastic membranes and incubated at 41 degrees C for 60 and 75 minutes (heat shock). Following the incubation, the cells were subjected two-second stretching and four-second releasing for 4 days at 37 degrees C. Protein concentrations in the homogenates and pellets of the cultured skeletal muscle cells increased under heat shock and/or mechanical stretching. The protein concentration of cells following mechanical stretching following heat shock was significantly higher than that following either heat shock or mechanical stretching alone. HSP72 in supernatants and HSP90 in pellets increased under heat shock and/or mechanical stretching. HSP90 in supernatants decreased following heat shock and/or mechanical stretching. Changes in HSPs and cellular protein concentrations in stressed cells suggest that the expression of HSPs may be closely related with muscular hypertrophy.